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%HGHXWXQJYRQ/LFKWULFKWXQJXQG6FKDWWLJNHLWIUGLH
YLVXHOOPRWRULVFKH/HLVWXQJ
-DQ.UJHU%XQGHVDQVWDOWIU$UEHLWVVFKXW]XQG$UEHLWVPHGL]LQ'UHVGHQ
&KULVWRSK6FKLHU]78,OPHQDX)DFKJHELHW/LFKWWHFKQLN,OPHQDX
3UREOHPVWHOOXQJXQG)RUVFKXQJVIUDJHQ
%HL 8QWHUVXFKXQJHQ ]X RSWLPDOHQ %HOHXFKWXQJVEHGLQJXQJHQ VWHKHQ KlXILJ $VSHNWH ]X
6HKOHLVWXQJXQG6HKNRPIRUW LP9RUGHUJUXQG VHOWHQZLUGGDV=XVDPPHQVSLHO YRQ$XJH
XQG+lQGHQEHWUDFKWHW'DKHUZXUGH LP/DERUH[SHULPHQWGHU(LQIOXVVYRQ/LFKWULFKWXQJ
XQG6FKDWWLJNHLWDXIYLVXHOOPRWRULVFKH/HLVWXQJEHLIHLQHQ0RQWDJHWlWLJNHLWHQXQWHUVXFKW
6WDQGGHU:LVVHQVFKDIW7HFKQLN
*HPlGHU ÄWZRYLVXDOV\VWHPV7KHRULH³ YRQ*RRGDOHXQG0LOQHU H[LVWLHUWQHEHQ
GHPYLVXHOOHQ6\VWHP]XU:DKUQHKPXQJXQG,GHQWLILNDWLRQYRQ2EMHNWHQHLQZHLWHUHVYL
VXHOOHV6\VWHP'LHVHVLVWDXIGLHPRWRULVFKH+DQGOXQJVDXVIKUXQJVSH]LDOLVLHUWXQGHQW
]LHKW VLFK GHP GLUHNWHQ %HZXVVWVHLQ %HL GHU ,QIRUPDWLRQVYHUDUEHLWXQJ HUIROJW GHPQDFK
HLQH)XQNWLRQVWHLOXQJQDFKÄYLVLRQIRUDFWLRQ³XQGÄYLVLRQIRUSHUFHSWLRQ³9LVXHOOH,QIRUPD
WLRQHQIUGLH+DQGOXQJVDXVIKUXQJZHUGHQXDGXUFK6FKODJVFKDWWHQXQG6FKDWWLHUXQ
JHQYRQ2EMHNWHQEHUHLWJHVWHOOW6FKODJVFKDWWHQJHEHQ+LQZHLVHEHUGLH(QWIHUQXQJXQG
GLH2ULHQWLHUXQJYRQ2EMHNWHQ6LHN|QQHQ]XU6WHXHUXQJGHU+LQODQJ%HZHJXQJEHQXW]W
ZHUGHQ6FKDWWLHUXQJHQEHLQKDOWHQ,QIRUPDWLRQHQEHUGLH2EMHNWIRUPZHOFKHIUGLH-XV
WLHUXQJYRQ'DXPHQXQG=HLJHILQJHUZlKUHQGGHU*UHLIEHZHJXQJJHQXW]WZHUGHQN|QQHQ
)RUVFKXQJVK\SRWKHVHQ
6FKODJVFKDWWHQXQG6FKDWWLHUXQJHQZHUGHQYRPYLVXHOOHQ0RWRUV\VWHPEHL0RQWDJHWlWLJ
NHLWHQRKQHGLUHNWHV%HZXVVWVHLQ IUGLH+DQGOXQJVDXVIKUXQJYHUDUEHLWHW ,QGHU)ROJH
HU]HXJHQ9HUlQGHUXQJYRQ/LFKWULFKWXQJXQG6FKDWWLJNHLWPHVVEDUH$XVZLUNXQJHQDXIGLH
YLVXHOOPRWRULVFKH/HLVWXQJ
9HUVXFKVDXIEDX
,Q:LHGHUKROXQJVPHVVXQJHQZXUGHPLWKLOIHGHV3XUGXH3HJERDUG7HVWVGLHYLVXHOOPRWR
ULVFKH/HLVWXQJYRQ3UREDQGHQEHLXQWHUVFKLHGOLFKHQ%HOHXFKWXQJVVLWXDWLRQHQHUPLW
WHOW'LH%HOHXFKWXQJVVLWXDWLRQHQXPIDVVWHQGLIIXVHGLUHNWHVRZLH%HOHXFKWXQJPLW0HKU
IDFKVFKDWWHQ=XVlW]OLFK]XU%HOHXFKWXQJZXUGHGDVVWHUHRVNRSLVFKH6HKHQEHLGHU
3UREDQGHQPLWKLOIHHLQHU$XJHQNODSSHYDULLHUW
(UJHEQLVVHLP9HUJOHLFKPLWELVKHULJHQ(UJHEQLVVHQ
,Q GHU%HOHXFKWXQJ YRQ0RQWDJHDUEHLWVSOlW]HQ VLQG$QIRUGHUXQJHQGHV YLVXHOOHQ0RWRU
V\VWHPVELVODQJXQEHUFNVLFKWLJW'LH(UJHEQLVVHGHXWHQGDUDXIKLQGDVVGLUHNWHV/LFKW
ZHOFKHV (LQ]HOVFKDWWHQ RGHU PRGHUDWH 0HKUIDFKVFKDWWHQ HU]HXJW HLQH VWlUNHUH (UP
GXQJVRZLHHLQHWHQGHQ]LHOOVFKOHFKWHUHYLVXHOOPRWRULVFKH/HLVWXQJ]XU)ROJHKDEHQDOV
GLIIXVH%HOHXFKWXQJRGHU%HOHXFKWXQJVEHGLQJXQJHQPLWH[WUHPHQ0HKUIDFKVFKDWWHQ
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YLVXRPRWRUSHUIRUPDQFH
-DQ.UJHU%XQGHVDQVWDOWIU$UEHLWVVFKXW]XQG$UEHLWVPHGL]LQ'UHVGHQ
&KULVWRSK6FKLHU]78,OPHQDX)DFKJHELHW/LFKWWHFKQLN,OPHQDX
5HVHDUFKLVVXH
6WXGLHV RQ RSWLPDO OLJKWLQJ FRQGLWLRQV RIWHQ IRFXV RQ DVSHFWV OLNH YLVXDO SHUIRUPDQFHRU
YLVXDOFRPIRUW2QO\UDUHO\ WKHFRRSHUDWLRQRIH\HVDQGKDQGV LVH[DPLQHG7KHUHIRUHD
ODERUDWRU\H[SHULPHQWZDVFRQGXFWHGZKLFKLQYHVWLJDWHGWKHLQIOXHQFHRIVKDGRZFKDUDF
WHULVWLFVRQYLVXRPRWRUSHUIRUPDQFH
6WDWHRIVFLHQFHWHFKQRORJ\
$FFRUGLQJWRWKH³WZRVWUHDPVK\SRWKHVLV´RI*RRGDOHDQG0LOQHUDVSHFLDOL]HGYLV
XDOV\VWHPIRUYLVXDOO\JXLGHGUHDFKLQJDQGJUDVSLQJH[LVWVEHVLGHVWKHYLVXDOV\VWHPIRU
WKHSHUFHSWLRQDQGUHFRJQLWLRQRIREMHFWV7KXVGXULQJYLVXDOSURFHVVLQJDVHSDUDWLRQRI
IXQFWLRQVLQWRÄYLVLRQIRUDFWLRQ³DQGÄYLVLRQIRUSHUFHSWLRQ³WDNHVSODFH,QWKLVUHVSHFWLWLV
LPSRUWDQWWRUHPHPEHUWKDWVKDGRZVDQGVKDGLQJFRQWDLQYLVXDOLQIRUPDWLRQIRUPRWRUDF
WLRQV 6KDGRZV FDQ EH VRXUFHV RI FXHV IRU GLVWDQFH RI VKDGRZFDVWLQJ REMHFWV 7KHVH
FXHV FRXOG EH XVHG IRU WKH FRQWURO RI WKH UHDFKLQJ PRYHPHQW 6KDGLQJ FRQWDLQV LQIRU
PDWLRQDERXWREMHFWVKDSHZKLFKDOORZVDQREVHUYHU WRVKDSH WKHKDQGDSSURSULDWHO\ WR
SLFNXSDQREMHFW
5HVHDUFKK\SRWKHVLV
&DVWVKDGRZVDQGVKDGLQJDUHSURFHVVHG IRU UHDFKLQJDQGJUDVSLQJPRYHPHQWVE\ WKH
³YLVXRPRWRUV\VWHP´ZLWK ORZFRQVFLRXVQHVV ,Q WXUQ FKDQJHVRI VKDGRZFKDUDFWHULVWLFV
UHVXOWLQJ IURPD YDULDWLRQ RI OLJKWLQJ FRQGLWLRQV KDYH DPHDVXUDEOH HIIHFW RQ YLVXRPRWRU
SHUIRUPDQFH
([SHULPHQWDOVHWXS
7KHYLVXRPRWRUSHUIRUPDQFHRIVXEMHFWVZDVDVVHVVHGGXULQJ UHSHDWHGPHDVXUHVRI
WKH3XUGXH3HJERDUG7HVWDWIRXUGLIIHUHQWOLJKWLQJFRQGLWLRQV7KHVKDGRZFKDUDFWHULVWLFV
ZHUHDOWHUHGEHWZHHQVRIWKDUVKDQGPXOWLVKDGRZFRQGLWLRQV,QDGGLWLRQWRWKHFKDQJLQJ
OLJKWLQJFRQGLWLRQVVWHUHRVFRSLFYLVLRQZDVUHVWULFWHGE\XVLQJDQH\HSDWFKLQRIWKH
SDUWLFLSDQWV
5HVXOWVLQFRPSDULVRQZLWKSUHYLRXVILQGLQJV
,QOLJKWLQJIRUDVVHPEO\ZRUNSODFHVUHTXLUHPHQWVIRUWKHYLVXRPRWRUV\VWHPDUHXQFRQVLG
HUHGXS WRQRZ7KHUHIRUHDFRQFHSWZDVGHULYHG IURP WKH UHVXOWVRI WKHSHJERDUG WHVW
ZKLFKDWWHPSWVWRH[SODLQWKHVLJQLILFDQFHRIVKDGRZFKDUDFWHULVWLFVIRUYLVXRPRWRUWDVNV
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